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Acute  poisoning  in  children  is  a  problem  ubiquitous  in  distribution  and  is  an  important  paediatric 
emergency.  The  present  research  was  aimed  to  study  the  pattern  and  outcome  of  childhood  poisoning 
under  the  age  of  15  years  at  a  tertiary  care  centre  in  South  India  to  characterize  the  problem  of  acute 
paediatric  poisoning  among  the  children  in  different  age  group  in  the  region.  Medical  records  of  all 
poisoning  patients  admitted  during  2010  and  2011  were  reviewed,  and  the  information  relating  to  the 
sociodemographic  and  clinical  profile  of  the  patients  was  recorded.  Acute  poisoning  was  reported  in  81 
children  aged  below  15  years  during  the  study  period.  50.6%  were  boys  (n  =  41)  and  49.4%  girls  (n  =  40). 
The  mean  age  of  the  study  sample  was  6.8  years.  Mean  age  was  observed  to  be  higher  in  females  than 
males.  The  maximum  number  of  cases  were  observed  in  the  below  5  years  age  group  (n  =  45).  A  male 
predominance  was  evident  in  the  below  5  years  age  group,  while  a  female  predominance  in  the  age 
group  between  10  and  15  years.  Kerosene  (n  =  23,  28.4%)  and  organophosphate  compounds  (n  =  16, 
19.8%)  were  the  most  common  agents  responsible  for  poisoning  in  children.  The  majority  of  the 
poisoning  cases  were  reported  to  the  hospital  within  12  h  of  the  incident  (n  =  65,  83.3%).  The  mortality  in 
paediatric  poisoning  was  observed  to  be  7.4%.  The  majority  of  the  children  (n  =  68,  84.0%)  recovered, 
while  seven  patients  had  left  the  hospital  against  medical  advice  (8.6%).  The  study  reports  agrochemicals 
and  hydrocarbons  to  be  the  most  commonly  implicated  agents  in  paediatric  poisoning.  The  cause  of 
paediatric  poisonings  varies  in  different  age  groups  and  hence,  preventive  strategies  should  be  planned 
accordingly. 

©  2014  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Poisoning  is  a  term  used  to  describe  the  event  where-in  cells  are 
injured  or  destroyed  by  inhalation,  ingestion,  injection  or  absorp¬ 
tion  of  a  toxic  substance.  Acute  poisoning  is  one  of  the  leading 
causes  of  morbidity  and  mortality  worldwide  and  hence,  a  serious 
health  concern.  Acute  poisoning  in  children  is  a  problem  ubiqui¬ 
tous  in  distribution  and  is  an  important  paediatric  emergency.  In  a 
report  published  by  the  WHO,  13%  of  the  total  poisoning  cases  were 
reported  among  the  paediatric  and  adolescent  age  groups. 

All  cases  where  the  attending  doctor  considers  the  need  for 
further  investigations  by  the  law  enforcement  agencies  are  termed 
as  medicolegal  cases  (MLC).  These  cases  are  dealt  in  accordance 
with  the  laws  of  the  land  and  as  per  the  directives  issued  by  the 
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health  departments.  In  India,  all  poisoning  cases  are  considered  as 
medicolegal  cases  irrespective  of  the  circumstances  and  nature  of 
poisoning.  Owing  to  the  large  number  of  poisonings  reported  in 
India,  these  cases  form  the  major  part  of  the  medicolegal  cases 
brought  to  the  hospitals. 

Depending  upon  the  local  customs  and  beliefs,  demography, 
socio-economic  status  of  the  area  and  education  level  amongst 
others,  the  cause  and  types  of  poisoning  vary  in  different  parts  of 
the  world.  Besides,  the  pattern  of  poisonings  may  vary  with  respect 
to  age  and  sex  of  the  individuals.  Though  published  data  are 
available  on  fatal  poisonings  in  the  region,  none  is  available  on 
the  subject  of  acute  paediatric  poisonings  which  are  mostly  unin¬ 
tentional,  and  are  rarely  known  to  result  in  a  fatality.  Hence,  the 
present  research  was  designed  to  study  the  pattern  and  outcome 
of  childhood  poisoning  under  the  age  of  15  years  at  a  tertiary 
care  centre  in  Mangalore,  South  India,  and  thus,  to  characterize  the 
problem  of  acute  paediatric  poisoning  among  the  children  in 
different  age  group  in  the  region. 


http://dx.doi.org/10.1016/jjflm.2014.04.001 
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2.  Materials  and  methods 

The  present  registry-based  retrospective  research  was  carried 
out  at  the  Government  District  Wenlock  Hospital  (GDWH),  Man¬ 
galore,  which  is  a  tertiary  care  hospital  and  a  referral  centre  for 
whole  of  coastal  Karnataka  in  South  India.  Medical  records  of  all 
poisoning  patients  admitted  to  the  GDWH  hospital  from  January, 
2010  to  December,  2011  were  reviewed,  and  the  information 
relating  to  the  socio-demographic  and  clinical  profile  of  the  pa¬ 
tients  was  recorded.  Paediatric  cases  of  food  poisoning,  adverse 
reaction  to  prescribed  drugs,  and  snakebites  were  not  included  in 
the  study.  The  information  obtained  from  the  medical  records 
included  the  age  and  gender  of  the  child,  poison  consumed,  cir¬ 
cumstances,  time  and  month  of  poison  consumption,  duration  of 
hospital  stay,  and  the  outcome  in  terms  of  recovery  and  mortality. 

The  paediatric  cases  were  classified  as  children  aged  5  years  and 
less  (infants,  toddlers,  and  preschool  children),  those  aged  between 
5  and  10  years  (school  age  children),  and  between  10  and  15  years 
(older  children  in  their  early  adolescence).  The  ages  were  clas¬ 
sified  broadly  into  three  groups  for  comparative  analyses  to  find  out 
the  problem  status  in  each  age  group.  Mangalore  is  a  coastal  city 
with  a  tropical  monsoon  climate.  For  studying  the  seasonal  varia¬ 
tions,  the  seasons  were  classified  as  summer  (February  to  May), 
rainy  (June  to  September),  and  winters  (October  to  January).  The 
information  obtained  was  analysed  using  SPSS  (Statistical  Package 
for  Social  Sciences)  version  11.5,  and  the  results  were  expressed  in 
proportions. 

3.  Results 

Acute  poisoning  was  reported  in  81  children  aged  below  15 
years  during  the  study  period.  Of  the  total  acute  poisoning  cases, 
50.6%  were  males  (n  =  41)  and  49.4%  females  (n  =  40).  The  mean 
age  ±  SD  was  observed  to  be  6.8  ±  5.6  years.  Mean  age  was 
observed  to  be  higher  in  females  (8.7  ±  5.5  years)  than  males 
(5.0  ±  5.1  years).  Age  distribution  of  the  cases  is  shown  in  Fig.  1. 
Among  the  three  age  groups,  the  maximum  number  of  cases  were 


Table  1 

Age  and  sex  distribution  of  cases. 


Male  (%) 

Female  (%) 

Total  (%) 

Male:Female 

<5  years 

30  (66.6) 

15  (33.3) 

45  (100) 

2:1 

5—10  years 

00(-) 

05  (100) 

05  (100) 

— 

>10—15  years 

11  (35.4) 

20  (64.6) 

31  (100) 

1:1.8 

Total 

41  (100) 

40(100) 

81  (100) 

1:1 

observed  in  the  below  5  years  age  group  (n  =  45).  A  male  pre¬ 
dominance  was  evident  in  the  below  5  years  age  group,  while  a 
female  predominance  in  the  age  group  between  10  and  15  years 

(Table  1). 

Kerosene  (n  =  23,  28.4%)  and  organophosphate  compounds 
(n  =  16,  19.8%)  were  the  most  common  agents  responsible  for 
causing  poisoning  in  children.  Overall,  agrochemicals  and  hydro¬ 
carbons  were  the  most  commonly  implicated  agents  in  paediatric 
poisoning.  The  details  of  the  agents  reported  as  the  cause  of  pae¬ 
diatric  poisoning  among  the  three  age  groups  are  shown  in  fable  2. 
It  is  observed  that  organophosphates  were  most  commonly 
implicated  in  10-15  years  age  group  (n  =  09, 29.0%)  while  kerosene 
was  most  common  cause  of  poisoning  in  children  aged  below  5 
years  (n  =  21,  46.7%). 

The  circumstances  of  poisoning  were  mentioned  only  in  35 
cases  (43.2%).  The  manner  was  accordingly  designated  as  accidental 
(n  =  23),  suicidal  (n  =  11)  and  homicidal  (n  =  1)  in  these  cases.  A 
larger  proportion  of  the  children  consumed  poisonous  agents  in  the 
afternoon  hours  (n  =  29).  On  further  observing  the  time  of  con¬ 
sumption  among  the  different  age  groups,  it  is  observed  that  a 
larger  number  of  older  children  consumed  poison  during  morning 
(n  =  11 )  and  evening  (n  =  09)  hours  ( fable  3).  Maximum  number  of 
poisoning  cases  were  observed  during  the  months  of  May  (n  =  22) 
and  August  (n  =  11).  Monthly  distribution  of  cases  is  shown  in 
Fig.  2.  A  larger  proportion  of  cases  were  reported  during  summers 
in  the  children  aged  below  5  years,  while  among  the  older  children 
poisoning  more  commonly  occurred  during  the  rainy  season 
(Table  4). 


Fig.  1.  Age  distribution  of  cases. 
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Table  2 

Agents  causing  poisoning  in  children. 


Agent 

N  (%) 

<5  years  (%) 

5-10 
years  (%) 

>10-15 
years  (%) 

Insecticides 

i  Organophosphates 

16  (19.8) 

07  (15.6) 

09  (29.0) 

ii  Paraquat 

02  (02.5) 

— 

— 

02  (06.5) 

iii  Pyrethroid 

01  (01.2) 

— 

— 

01  (03.2) 

Rodenticides 

12  (14.8) 

06  (13.3) 

— 

06  (19.4) 

Hydrocarbons 

i  Kerosene 

23  (28.4) 

21  (46.7) 

_ 

02  (06.5) 

ii  Diesel 

02  (02.5) 

02  (04.4) 

— 

— 

Corrosive  substances 

12  (14.8) 

03  (06.7) 

02  (40.0) 

07  (22.6) 

Medicinal  agents 

06  (07.4) 

03  (06.7) 

— 

03  (09.7) 

Others 

03  (03.7) 

03  (06.7) 

— 

— 

Unknown 

04  (04.9) 

— 

03  (60.0) 

01  (03.2) 

Total 

81  (100.0) 

45  (100.0) 

05  (100.0) 

31  (100.0) 

Table  3 

Time  of  consumption  of  poisonous  agents  among  children. 

Time 

N  (%) 

<5  years  (%) 

5-10 
years  (%) 

>10-15 
years  (%) 

Morning  (6  am— 12  pm) 

23  (31.5) 

10(13.7) 

02  (2.7) 

11  (15.1) 

Afternoon  (12  pm— 6  pm) 

29  (39.7) 

21  (28.8) 

02  (2.7) 

06(8.2) 

Evening  (6  pm— 12  am) 

18  (24.7) 

09  (12.35) 

— 

09  (12.35) 

Night  (12  am— 6  am) 

03  (4.1) 

01  (1.4) 

— 

02  (2.7) 

Total 

73  (100) 

41  (100) 

05  (100) 

27  (100) 

Time  of  consumption  was  not  reported  in  8  cases. 


The  majority  of  the  poisoning  cases  were  reported  to  the  hos¬ 
pital  within  12  h  of  the  incident  (n  =  65,  83.3%).  With  regards  to  the 
time  lapse  between  the  incident  of  poisoning  and  hospitalization, 
maximum  delay  in  admission  was  reported  to  be  4  days.  Mean 
delay  in  hospital  admission  was  found  to  be  10.0  ±  18.3  h.  In  terms 
of  the  outcome,  the  majority  of  the  children  (n  =  68,  84.0%) 
recovered.  During  the  study  period,  six  patients  (7.4%)  died,  while 
seven  patients  had  left  the  hospital  against  medical  advice  (8.6%). 
The  mortality  in  paediatric  poisoning  was  thus,  observed  to  be  7.4%. 
The  duration  of  hospitalization  in  these  cases  ranged  between  1 
and  16  days,  mead  duration  of  hospitalization  being  4.8  ±  3.0  days. 

For  the  fatal  cases  reported  during  the  study  period  (n  =  6),  all 
the  victim  were  females,  and  except  for  one  child  aged  2  years  who 
died  of  kerosene  poisoning,  others  (n  =  5)  were  aged  between  14 
and  15  years.  These  older  children  had  died  of  Paraquat  and  Copper 
Sulphate  poisoning. 


4.  Discussion 

Medicolegal  cases  (MLC)  are  frequently  encountered  in  the 
practice  of  medicine,  and  poisoning  forms  the  major  part  of  the 
medicolegal  cases.  The  role  of  a  medical  practitioner  in  a  suspected 
case  of  poisoning  is  well-defined.  While  the  primary  duty  of  a 
medical  practitioner  is  to  save  the  life  of  the  patient,  he  in  addition 
is  expected  to  discharge  legal  duties  as  well.  These  legal  duties 
include  intimation  to  the  police,  and  preservation  of  evidentiary 
material  such  as  the  clothing,  vomitus  if  any,  stomach  wash,  and 
blood  and  urine  samples.  In  case  of  the  death  of  an  individual  due  to 
suspected  poisoning,  death  certificate  is  not  issued.  Autopsy  is 
mandatory  in  fatal  cases,  and  the  relevant  viscera  is  preserved  and 
sent  for  chemical  analysis  at  the  Regional  Forensic  Science  Labo¬ 
ratories  (RFSL).  Various  sections  in  the  Indian  Penal  Code  (IPC)  deal 
with  the  medicolegal  aspects  of  poisoning.  These  sections  describe 
the  offences  relating  to  handling  and  administration  of  poisonous 
substances  and  the  punishment  for  any  violations.  Besides,  in 
reference  to  medical  practitioners,  any  violation  in  performing  their 
legal  duties  is  liable  to  attract  punishment  under  relevant  sections 
of  the  IPC. 

Children  are  known  to  be  curious  about  their  surroundings  and 
are  unaware  of  the  impending  danger.  The  proportion  of  male  to 
female  cases  of  poisoning  during  the  study  period  was  found  to  be 
largely  similar.  The  ingestion  of  the  poisonous  substance  was  pre¬ 
dominantly  accidental  thereby  subjecting  the  paediatric  male  and 
female  to  an  equal  chance  of  poisoning.  The  natural  instinct  of  a 
young  child  predisposes  the  child  to  explore  the  surrounding 
environment,  and  place  objects  found  into  its  mouth  and  thus 
resulting  in  unintentional  poisonings.  It  is  suggested  that  young 
boys  tend  to  be  more  active  than  girls,  which  makes  it  more  likely 
that  they  will  injure  themselves.  An  interesting  observation  in 
this  regard  was  the  reversal  of  sex  ratios  in  the  below  5  years  age 
group  (male:  female  =  2:1 )  and  in  the  age  group  between  10  and  15 
years  (male:  female  =  1:1.8).  The  mean  age  was  observed  to  be 
higher  in  females  (8.7  years)  than  males  (5.0  years).  The  informa¬ 
tion  regarding  the  poison  consumed,  and  the  manner  of  poisoning 
as  mentioned  in  hospital  records  in  the  study  region  is  usually 
based  on  the  history  provided  by  the  accompanying  relatives  or 
police  personnel.  Sometimes  the  containers  or  the  agent  that  has 
been  consumed  is  brought  at  the  time  of  hospital  admission  or  later 
during  the  course  of  hospital  stay.  The  majority  of  the  cases 
wherein  the  circumstances  surrounding  the  event  were  docu¬ 
mented  in  the  case  records  were  observed  to  be  of  unintentional 


Fig.  2.  Monthly  distribution  of  cases. 
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Table  4 

Seasonal  variations  of  the  reported  cases. 


Time 

N  (%) 

<5  years  (%) 

5—10  years  (%) 

>10—15  years  (%) 

Summers 

32  (39.5) 

21  (25.9) 

— 

11  (13.6) 

Rainy 

32  (39.5) 

14(17.3) 

03  (3.7) 

15  (18.5) 

Winters 

17  (21) 

10  (12.3) 

02  (2.5) 

05  (6.2) 

Total 

81  (100) 

45  (55.6) 

05  (6.1) 

31  (38.3) 

poisoning.  Our  observations  on  the  age,  sex  and  manner  of 
poisoning  were  similar  to  that  documented  in  a  number  of  studies 
worldwide. 

In  the  present  investigation,  kerosene  and  organophosphate 
compounds  were  the  most  common  agents  responsible  for  causing 
poisoning  in  children.  Studies  conducted  in  India,  Pakistan, 
Nepal  and  Nigeria  yielded  similar  results  whereas  in  studies 
conducted  in  Trinidad,  Turkey  and  Iran  other  agents  such  as 
poisoning  due  to  medication  over-dose  was  found  to  be  the  most 
common  cause.  In  and  around  the  Indian  peninsula  this  pattern  of 
poisoning  as  observed  in  our  study  can  be  attributed  to  the  frequent 
use  of  kerosene  for  domestic  needs,  thereby  implying  its  easy 
availability  in  the  household.  Ingestion  remains  the  most  common 
route  of  poisoning.  According  to  the  World  report  on  child  injury 
prevention,  the  common  agents  of  poisoning  in  low-income  and 
middle-income  areas  such  as  the  one  under  study  are  fuels  such  as 
paraffin  and  kerosene,  pharmaceuticals  and  cleaning  agents.  Most 
of  the  paediatric  poisonings  in  the  neighbouring  country  of  Nepal 
were  reported  in  the  home  setting  and  involved  exposure  to  only  a 
single  substance  which  is  similar  to  that  observed  in  the  present 
research. 

In  terms  of  the  outcome,  the  majority  of  the  children  recovered 
which  can  be  attributed  to  the  fact  that  most  of  these  cases  were 
reported  to  the  hospital  promptly  within  12  h  of  the  incident. 
During  the  study  period,  the  mortality  in  paediatric  poisoning  was 
observed  to  be  7.4%.  Similar  studies  conducted  in  various  parts  of 
the  globe  have  reported  mortality  rates  ranging  from  0.4%  to 
13%  in  Turkey  and  Nepal  respectively.  For  the  fatal  cases  reported 
during  the  study  period,  all  except  for  one  child  aged  2  years  were 
aged  between  14  and  15  years.  This  probably  implies  that  quantities 
ingested  in  the  younger  age  groups  were  minimal  and  that  these 
poisonings  were  primarily  accidental  in  nature.  Contrastingly 
higher  fatalities  in  the  older  children  can  be  thought  of  due  to 
intentional  self-harm  and  ingestion  of  high  doses.  Studies  in  the 
past  have  shown  poisoning  as  one  of  the  preferred  method  of 
committing  suicides  in  the  region  and  worldwide.  The  rate  of 
fatal  poisoning  is  reported  to  be  maximal  for  children  under  one 
year,  with  another  slight  peak  around  15  years. 

Data  on  morbidity  and  mortality  related  to  poisoning  among 
children  in  India  is  limited  and  hence,  the  present  study  may  be  a 
useful  addition  to  the  literature  on  paediatric  poisoning.  Limita¬ 
tions  however  exist  in  the  study,  and  arise  primarily  from  the  fact 
that  this  is  a  retrospective  study.  The  identification  of  the  paediatric 
poisoning  cases  and  the  manner  of  poisonings  were  based  on  the 
history  provided  by  the  children  and  the  relatives.  Information  on 
the  quantity  consumed  and  reasons  for  the  suicidal  and  homicidal 
poisonings  were  not  recorded  either.  Unintentional  poisoning  in 
children  is  largely  preventable.  The  study  reports  agrochemicals 
and  hydrocarbons  to  be  the  most  commonly  implicated  agents  in 
paediatric  poisoning.  The  cause  of  paediatric  poisonings  varies  in 
different  age  groups  and  hence,  preventive  strategies  should  be 


planned  accordingly.  Our  approach  to  the  study  reveals  that  similar 
prospective  studies  need  to  be  planned  to  understand  the  magni¬ 
tude  and  problem  status  of  paediatric  poisoning  in  the  region. 
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